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(54) INVERTER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the cost of parts 
for a space heater, and simplify a circuit structure by 
forming a braking resistor into a heater for keeping an 
inverter warm while it is inoperative. 
SOLUTION: An inverter 1a is provided with a series 
circuit consisting of a breaking resistor 21 for consuming 
regenerative power outputted by an electric motor at the 
time of regenerative braking, and a transistor 7 
(switching element), and a braking part 18a (switching 
control means) which controls an inverter 10 and the 
transistor 7 by PWM switching and on/off controls 
contactors 4, 15. A rectifier 2, the inverter 10, a reactor 
3, a contact 4, a capacitor 9, a charging resistor 5, the 
transistor 7, and a control part 8a are stored into a 
casing 12a. The casing 12a is kept warm by a braking resistor 21 serving as a space heater. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of inverter equipment equipped with the 
heater for keeping an inverter warm especially at the time of un-operating about inverter equipment 
equipped with the inverter which drives an electric motor, and the damping resistance for consuming the 
regeneration power which the electric motor outputted at the time of regenerative braking. 
[0002] 

[Description of the Prior Art] Drawing 3 is the block diagram showing the example of a configuration of 
conventional inverter equipment. The rectifier 2 with which this inverter equipment 1 should be 
connected to a three-phase-alternating-current power source by the contactor 15, The inverter 10 which 
should change into alternating current power the direct current power supplied from the rectifier 2, and 
should drive an electric motor 14, The reactor 3 which carries out smooth [ of the direct current power 
which the rectifier 2 rectified and outputted ], and the contactor 4 connected between the forward side 
input terminals of a reactor 3 and an inverter 10, It connected between the forward side input terminal of 
an inverter 10, and the negative side input terminal, and has the capacitor 9 which carries out smooth 
[ of the direct current power supplied from the rectifier 2 ]. 

[0003] This inverter equipment 1 moreover, when parallel connection is carried out to a contactor 4 and 
a capacitor 9 is charged at the time of starting It connects between the charge resistance 5 for preventing 
that an excessive current flows, the forward side input terminal of an inverter 10, and a negative side 
input terminal. It has the braking circuit 13 which is a series circuit which consists of the damping 
resistance 6 and the transistor 7 for consuming the regeneration power which the electric motor 14 
outputted at the time of regenerative braking, and the control section 8 which carries out switching 
control of an inverter 1 0 and the transistor 7 by PWM. 

[0004] The rectifier 2 mentioned above, an inverter 10, a reactor 3, a contactor 4, a capacitor 9, the 
charge resistance 5, damping resistance 6, the transistor 7, and the control section 8 are contained by one 
casing 12, and casing 12 is kept warm by the room heater 1 1 (heater) which contains a control circuit. 
The single-phase alternative current power which, branched from the input terminal side of a rectifier 2 is 
given to the room heater 1 1 . 

[0005] With such inverter equipment 1 of a configuration, at the time of starting, first, a contactor 15 is 
turned on and a rectifier 2 begins to rectify three-phase-alternating-current power to direct current 
power. Thereby, since a capacitor 9 is charged by charge resistance 5 course, the excessive charging 
current does not flow. When charge of a capacitor 9 is completed, it is turned on, and switching control 
of the : inverter 10 is carried out by the control section 8, it changes the direct current power supplied 
from the rectifier 2 into the alternating current power by which frequency control was carried out, and a 
contactor 4 drives an electric motor 14. 

[0006] When the electrical-potential-difference detection means which is not illustrated detects the 
direct ;current voltage of regeneration power higher than a predetermined value at the time of 
regenerative braking of an electric motor 14, a control section 8 makes a transistor 7 switch, makes 
regeneration power consume by damping resistance 6, and reduces the direct-current-voltage value of 
regeneration power. When inverter equipment 1 is installed in an environment which has dewed at the 
time of a superthermal environment or starting, while the inverter 10 has stopped, a room heater 1 1 
operates in order to maintain the temperature in casing 12 at predetermined temperature. 
[0007] 

[Problem(s) to be Solved by the Invention] Since conventional inverter equipment 1 was constituted as 
mentioned above and needed to form the room heater 1 1 in addition to the body of inverter equipment 
when a room heater 1 1 was required, it had the problem of causing the rise of components cost. 
[0008] As inverter equipment of a configuration of having been similar to the inverter equipment 
concerning this invention, the temperature of the resistance for heaters prepared in the protective device 
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circuit rises, the contact of a protective device circuit opens, the technique which protects regeneration 
resistance arranges a temperature induction component near the resistor for brakes to JP,6l-189178,A, 
and although the technique prevent overheating of the resistor for brakes beforehand is indicated by 
JP,62j-27708 1,A, respectively, as for this invention, the purpose is different, respectively. This invention 
is made in view of a situation which was mentioned above, can reduce the components cost for a room 
heater, and also aims circuitry at offering the inverter equipment made simply. 
[0009] 

[Means for Solving the Problem] The inverter equipment concerning the 1st invention is equipped with 
the inverter which should drive an electric motor, and 1 or two or more damping resistance for 
consuming the regeneration power which said electric motor outputted at the time of regenerative 
braking, and is characterized by having made that this damping resistance should be used as the heater 
for keeping said inverter warm at the time of un-operating. 

[0010] The inverter equipment concerning the 2nd invention is further equipped with the capacitor 
which carries out smooth [ of the direct current power supplied to the inverter ], and it is characterized 
by having made it so that a current may be supplied to a heater from this capacitor. 
[001 1] The inverter equipment concerning the 3rd invention equips an inverter with the rectifier circuit 
which should supply direct current power further, and a heater is characterized by having made that this 
rectifier circuit should be kept warm. 

[001 2] When the inverter equipment concerning the 4th invention is further equipped with the switching 
element connected to damping resistance and a serial, and the means which carries out switching control 
of this switching element between the input bus-bars of an inverter and this means carries out switching 
control of said switching element, it is characterized by having made that said damping resistance should 
be used as said heater. 
[001 3 j 

[Embodiment of the Invention] Below, this invention is explained based on the drawing in which the 
gestalt of the operation is shown. 

Gestalt 1. drawing 1 of operation is the block diagram showing the configuration of the gestalt 1 of 
operation of the inverter equipment concerning this invention. The rectifier 2 with which this inverter 
equipment la should be connected to a three-phase-alternating-current power source by the contactor 15, 
The inverter 10 which should change into alternating current power the direct current power supplied 
from the rectifier 2, and should drive an electric motor 14, The reactor 3 which carries out smooth [ of 
the direct current power which the rectifier 2 rectified and outputted ], and the contactor 4 connected 
between the forward side input terminals of a reactor 3 and an inverter 10, It connected between the 
forward side input terminal of an inverter 10, and the negative side input terminal, and has the capacitor 
9 which carries out smooth [ of the direct current power supplied from the rectifier 2 ]. 
[0014] This inverter equipment la moreover, when parallel connection is carried out to a contactor 4 and 
a capacitor 9 is charged at the time of starting It connects between the charge resistance 5 for preventing 
that an excessive current flows, the forward side input terminal of an inverter 10, and a negative side 
input terminal. The series circuit which consists of the damping resistance 21 and the transistor 7 
(switching element) for consuming the regeneration power which the electric motor 14 outputted at the 
time of regenerative braking, It has control-section 8a (means which carries out switching control) 
which carries out switching control of an inverter 10 and the transistor 7 by PWM, and turns on/controls 
[ off ] contactors 4 and 15. 

[0015] The rectifier 2 mentioned above, an inverter 10, a reactor 3, a contactor 4, a capacitor 9, the 
charge resistance 5, a transistor 7, and control-section 8a are contained by one casing 12a, and casing 
1 2a is;kept warm by the damping resistance 21 which .operates as a room heater (heater). 
[0016] Below, actuation of inverter equipment la of such a configuration is explained. At the time of 
starting, control-section 8a turns ON a contactor 15 first, and, as for inverter equipment la, a rectifier 2 
begins to rectify three-phase-alternating-current power to direct current power. Thereby, since a 
capacitor 9 is charged by charge resistance 5 course, the excessive charging current does not flow! When 
charge of a capacitor 9 is completed, control-section 8a turns ON a contactor 4, and control-section 8a 
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carries out .switching control of the inverter 10 by PWM. Thereby, an inverter 10 changes the direct 
current power supplied from the rectifier 2 into the alternating current power by which frequency control 
was carried out, and drives an electric motor 14. 

[0017] When the electrical-potential-difference detection means which is not illustrated detects the 
direct^ current voltage of regeneration power higher than a predetermined value at the time of 
regenerative braking of an electric motor 14, control-section 8a makes a transistor 7 switch, makes 
regeneration power consume by damping resistance 21, and reduces the direct-current- voltage value of 
regeneration power. When installed in an environment which inverter equipment la has dewed at the 
time of a superthermal environment or starting, also while the inverter 10 has stopped, control-section 8a 
make$ contactors 4 and 15 the ON state, and it is operated in order to carry out switching control of the 
transistor 7 by PWM, to maintain a current at damping resistance 21 and to maintain the temperature in 
casing 1 2a at predetermined temperature as a sink and a room heater. Since control-section 8a does not 
carry out switching control of the inverter 1 0 at this time, an inverter 1 0 does not operate. 
[0018] While the inverter 10 is operating, since the temperature in casing 12a becomes sufficiently high, 
a room heater should operate by generation of heat of an inverter 10, only while the inverter 10 is not 
operating. Therefore, a room heater can operate, without adding a limit to braking actuation of damping 
resistance 21 . The capacity of damping resistance 21 needs to be the range of capacity sufficient as 
damping resistance, and can control the capacity as a room heater by switching by PWM of control- 
section 8a. Moreover, if control-section 8a has the temperature detection function, finer temperature 
control is possible. 

[0019] In addition, as for a mass inverter, it is common to have the mass capacitor 9, and especially the 
invertier that has the momentary stop compensation function of long duration has the mass capacitor 9. 
In this case, in drawing 1 , contactors 4 and 15 can be made into an OFF state at the time of a halt of an 
inverter 10, the charge charged by the capacitor 9 can be made to be able to discharge, when control- 
section 8a carries out switching control of the transistor 7 by PWM, electric power can be supplied to 
damping resistance 2 1 , and damping resistance 21 can be operated as a room heater. 
[0020] Gestalt 2. drawing 2 of operation is the block diagram showing the configuration of the gestalt 2 
of operation of the inverter equipment concerning this invention. This inverter equipment lb: is the 
configuration which equipped farther the series circuit which consists of the damping resistance 21 and 
the transistor 7 in a gestalt 1 of operation with the series circuit which consists of the damping resistance 
23 and the transistor 22 by which parallel connection was carried out, and control-section 8b (means 
which carries out switching control) carries out switching control of the transistor 22 so that it may 
differ like a transistor 7. In addition, you may be the configuration further equipped with the series 
circuit which consists of damping resistance and a transistor. Since other configurations and actuation 
are the same as the configuration of the gestalt 1 of operation and actuation which were mentioned 
above, explanation is omitted. 
[0021] 

[Effect of the Invention] According to the inverter equipment concerning the 1st invention, an inverter 
drives; an electric motor and 1 or two or more damping resistance consume the regeneration power 
which the electric motor outputted at the time of regenerative braking. Moreover, damping resistance 
operates as a heater for keeping an inverter warm at the time of un-operating. Thereby, the components 
cost for a room heater can be reduced and the inverter equipment which can also simplify circuitry can 
be realized. 

[0022] According to the inverter equipment concerning the 2nd invention, a capacitor carries out smooth 
[ of the direct current power supplied to the inverter ]. Moreover, a capacitor supplies a current to a 
heater. While being able to reduce the components cost for a room heater and also being able to simplify 
circuitry by this, the inverter equipment which is power saving is realizable. 
[0023] According to the inverter equipment concerning the 3rd invention, a rectifier circuit supplies 
direct current power to an inverter, and a heater also keeps a rectifier circuit warm. Thereby, the 
components cost for a room heater can be reduced and the inverter equipment which can also simplify 
circuitry can be realized. 
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[0024] According to the inverter equipment concerning the 4th invention, a switching element is 
connected to damping resistance and a serial between the input bus-bars of an inverter, and a means to 
control carries out switching control of the switching element. A means to control operates damping 
resistance as a heater by carrying out switching control of the switching element. Thereby, the 
components cost for a room heater can be reduced and the inverter equipment which can also simplify 
circuitry can be realized. 



[Translation done.] 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Prawing 1] It is the block diagram showing the configuration of the gestalt of operation of the inverter equipment 
concerning this invention. 

[Drawing 2] It is the block diagram showing the configuration of the gestalt of operation of the inverter equipment 
concerning this invention. 

[Drawing 3] It is the block diagram showing the example of a configuration of conventional inverter equipment. 
[Description of Notations] 

la, lb Inverter equipment, 2 7 A rectifier, 22 Transistor (switching element), 8a, 8b A control section (means which 
carries out switching control), 9 A capacitor, 10 Inverter, 12a Casing, 14 21 An electric motor, 23 Damping resistance. 
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